An isoelectric variant of the 150,000-dalton neurofilament polypeptide. Evidence that phosphorylation state affects its association with the filament.
A soluble isoelectric variant of the 150,000-dalton neurofilament protein was isolated from bovine brain by treating a partially purified filament preparation with a low-ionic-strength high-pH buffer. The protein (S150) had similar peptide maps to the neurofilament component of the same molecular weight (NF150) and was recognized by a polyclonal antibody made against the NF150 polypeptide. However, only half the anti-NF150 activity could be removed with the S150 protein. In addition, the S150 protein had a higher isoelectric point than the NF150 protein. Phosphate analysis indicated that the S150 protein was considerably lessened in phosphate content, which could account for the higher isoelectric point of the protein. It appears, therefore, that the S150 protein may be a precursor of NF150 or the result of phosphatase activity during the isolation procedure. Assembly studies showed that the S150 protein, unlike the NF150 protein, could not assemble with the 70-kDa neurofilament protein, indicating that the phosphate groups which were removed are important in the association of this protein to the neurofilament. When filaments containing all three triplet neurofilament polypeptides or those composed of the 70- and 150-kDa neurofilament proteins were subjected to acid phosphatase, a soluble fraction was obtained, which contained isoelectric variants with higher pI values than the NF150 polypeptide. Only unmodified NF150 protein was found in the insoluble fraction. These results support the argument that removal of phosphate groups results in the dissociation of this protein from the filament.